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ENVIRONMENTAL ASSESSMENT
INTRODUCTION

This section of the report is concerned with the environmental component of the Interim
State Development and Redevelopment Plan Impact Assessment. It specifically deals with the
assessment issue as it relates to IPLAN's environmental goals. The evaluation focuses on the
State Plan's goals relating to: (1) conserving the State's natural resources (in particular open
land of various types); and (2) protecting the quality of the environment (especially from air and
water pollution).

The procedures for environmental impact assessment encompass CUPR's Land
Capacity Model, which translates overall growth to land consumption and measures the latter;
its Frail Environmental Lands Model, which tallies acreage impacted by development in steep
slopes, forests, and critical sensitive watershed areas; its Agricultural Lands Model, which
computes the loss of various types of agricultural land; and finally, its Air and Water Pollution
Models, which estimate levels of air pollution related to lane-miles of road construction and
water pollution generated primarily from acres of land developed.

The section begins with the Land Capacity Model. This Model converts household and
employment growth to the demand for raw land. The developable land inventory, which
includes inventories of frail and potentially salvageable agricultural lands, is reduced by the land
requirements of household and employment growth under the two different scenarios of future
growth: TREND versus IPLAN. Each of these growth scenarios has different development
requirements for vacant land, as well as frail and agricultural lands as components of overall
vacant land.

The Frail Environmental Lands Model is a series of acreage totals and consumption rates
in three sensitive environmental land categories. After saving a portion of each, these individual
categories of sensitive environmental lands are taken at varying rates according to the land
requirements of different growth scenarios. The Agricultural Lands Model is also based on
inventories and consumption rates of land. In this instance, it is three categories of agricultural
land. Land is depleted from the inventory according to historic consumption rates indicative of
TREND growth, or desired consumption rates reflecting IPLAN's agricultural land preservation
objectives.

The Air and Water Pollution Models work primarily off the Road Model (see Section 3,
“Infrastructure Assessment”). Vehicle-miles traveled (VMT) are used to gauge the air pollution
effects of TREND and IPLAN; acres of development land under each scenario are used to
measure the extent of water pollution caused by each. The Water Pollution Model further uses
information on clustering and density under the two development scenarios to differentiate
potential on-site water pollution impacts.
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ENVIRONMENTAL ASSESSMENT: PART I —
IMPACTS ON LAND CAPACITY

BACKGROUND

The population and employment subroutine of the Land Capacity Model enables an
assessment of land fit and land consumption tallies keyed directly to the land requirements
of household and employment growth. The Model converts household growth to the
demand for structures and relates structures developed to land required for development. It
is thus able to test the "fit" and possibly refine development as a prelude to other analyses.
It is also able to evaluate the land consumption differences of TREND versus IPLAN to
determine how each stands up to the environmental goal of land preservation. Development
that consumes the least amount of land for a similar number of households served is
preferable to development that consumes more land.

CONCEPTS

The supply of developable land in each municipality has been determined by the
New Jersey Department of Treasury, Division of Taxation, Property Administration
Branch (New Jersey Department of Treasury 1990, 1991).1 This land estimation reflects
local tax assessor reports of land by assessment classification (vacant, farm, residential,
apartment, commercial, and industrial). There is also a category of exempt lands. These
lands fall short of total municipal land area by the amount of land found in inclusive water
bodies. Further, by municipality, there exists either actual or surrogate information on
prime agricultural land, forests, steep slopes, and critical sensitive watersheds, with
estimated consumption rates of these land types from 1980 to 1990. (See Report I:
Research Strategy—Research Design, Model Descriptions, Case Study Profiles, Variable
Selection, at Section 2, Part I.) ,

Each municipality thus has two large categories of vacant land,? the first with frail
environmental lands. Gross vacant land is composed of: (1) vacant land, and (2) land that
is in agricultural assessment (three categories: prime, marginal, and poor). The frail
environmental lands applicable to the vacant-land category consist of (1) land that is in
steep slopes; (2) forest—or if not forest, at least heavily treed; and (3) land that is in critical
watersheds.

1 Multiple estimates of vacant land currently exist for each municipality. These include the one listed
above as well as land estimates from the Office of State Planning (OSP), and LANDSAT data from the
New Jersey Council on Affordable Housing (COAH) and Rutgers University (Cook College).

2 An additional land category to be covered subsequently is lands available locally for redevelopment.
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For the TREND analysis, land is consumed by residential and nonresidential
development according to the demand for land in a municipality. (Demand for land is
generated by the future growth of households and jobs reflecting historic types of
residential and nonresidential development, and their requirements for land.) Land is
consumed by structures and their land requirements from the vacant land category
according to need, and from agricultural and frail land categories according to historic
consumption rates. Excess land from each municipality is put into a regional pool (2—4
counties)? from which municipalities of comparable types can draw.

For the analysis of IPLAN, land-consumption objectives of Centers and environs
are taken from Communities of Place: The Interim State Development and Redevelopment
Plan for the State of New Jersey (New Jersey State Planning Commission, 1991). This
information has been augmented by information from the Cross-acceptance process. Some
information for particular geographic areas is incomplete and must be inferred from
Planning Area objectives as well as from regional design criteria. A ran ge of densities has
been imputed for land designated as various types of Centers or as environs in the six
different Planning Areas. Similar rules for pooling lands and acceptable spillover locations
are observed for the IPLAN analysis, as is the case for TREND. One exception is that any
nonfit spillover population and employment are redirected to the closer-in suburban and
urban areas as opposed to nearly similar communities. This encompasses the redirection
objectives of IPLAN.

EXPECTED DIFFERENCES BETWEEN TREND AND IPLAN

The population and employment subroutine of the Land Capacity Model serves a
critical function in that it determines whether the projected growth under TREND or IPLAN
can be accommodated in the settings where it has historically taken place (TREND), or
where the State Plan would like it to take place (IPLAN).

Initial impressions would tend to associate more land consumption with TREND
than IPLAN. This is due to the higher densities of urban areas and Regional and Town
Centers, which are much more prevalent under IPLAN than TREND.

3 Similar communities reflect the Municipal Classification Scheme shown in Exhibit 6 of Report I:
Research Strategy (Bureau of Government Research, 1989). Regional classifications depict the six
COAH Regions of the State. Each grouping contains 2-4 counties. (See Section 1, “Economic
Assessment” of Report II: Research Findings, for a description of the regions.)
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CRITICAL ASSUMPTIONS
TREND

Land Consumption

Under the TREND analysis household and job projections are assigned, respec-
tively, to municipalities according to: (1) uniqué residential densities determined from New
Jersey Department of Treasury data, and (2) information on nonresidential development in
the pipeline as reported by Wallace Roberts & Todd county surveys (Wallace Roberts &
Todd 1988; see Report I—Research Strategy. See also Exhibit 1 in the present chapter.)

Households and employment consume land in municipalities according to its
availability from three basic sources:4 farmland, vacant land, and land suitable for
redevelopment. In the last case, it is assumed that redeveloped land, if it retains the existing
use, will be developed more intensely; if the land becomes vacant through clearance, it will
be developed at prevailing densities. Contained within the vacant land category are the
vacant portions of frail lands to be protected. These are drawn down by development at
historic rates for TREND and at one-half these historic rates for IPLAN.

Vacant Land

The source for information on vacant land by municipality comes from the New
Jersey Department of Treasury, Division of Taxation, Property Administration Branch.
Information is available on land held in multiple categories. Vacant land information was
cross-checked against information on vacant land from the New Jersey Office of State
Planning (NJOSP) as well as against LANDSAT information on vacant land being prepared
for the New Jersey Council on Affordable Housing (COAH) by the Rutgers University
Department of Environmental Resources at Cook College. The information on agricultural
land was also checked, in this instance with similar tallies from the New Jersey Department
of Agriculture (New Jersey Department of Agriculture 1990), and further partitioned by
type of agricultural land: prime, marginal, and poor. This is about as accurate a land
inventory by municipality as can be determined at this time.

Thus, when land is made available for development under TREND conditions, it
comes from three distinct sources: agricultural land at historic consumption rates; vacant
land including the consumption of frail lands at historic rates; and redevelopment land to a

4 A fourth source—frail lands—is included within the vacant land category. See the Frail Environmental
Lands section of this volume at Section 2, Part II.
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EXHIBIT 1

TREND RESIDENTIAL AND NONRESIDENTIAL
DEVELOPMENT DENSITIES

RESIDENTIAL DEVELOPMENT—TREND CONDITIONS (1)
(units per acre)

Urban Suburban Rural |
(RANGE) (RANGE) (RANGE)
Residential :
(primarily Single-Family) 2-8 1-3 0.2-2
Apartment 12-160 5-100 3-30
NONRESIDENTIAL DEVELOPMENT DENSITIES (2)
TREND CONDITIONS
(1,000 ft.2 per acre and Floor Area Ratio [FAR))

Urban Suburban Rural
Density  FAR Density  FAR Density  FAR
Retail—Commercial | 8.0  0.18 60 014 | 20 005
Office 15.0 0.35 80  0.18 2.5 0.06
Industrial 5.0 0.115 10.0 0.23 8.0 | 0.18

Sources:

(1)  State of New Jersey, Department of Treasury, Division of Taxation, Property Administration
Branch. Line Items (Land-Use Types) by Acreage, 1990, 1991,

(2  Wallace Roberts & Todd, "Development in the Pipeline by New Jersey County,” 1988.
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level of acreage determined by applying the uncollected property tax levy to the developed
area of the community.’

IPLAN

The same three sources of developable land are available under State Plan-inspired
development (IPLAN). IPLAN development takes place using the Centers’ density and
associated design criteria and the environs’ density and associated design criteria. The
environs’ density criteria vary by Planning Area (see Exhibit 2). In locations (munici-
palities) that do not have Centers in Planning Areas 1 and 2, they revert to historic
densities; in Planning Areas 3, 4, and 5, they revert to densities for environs. (See Report
I—Research Strategy.)

New and Existing Centers

New Centers in Old Locations and New Locations

Regional Centers and Town Centers located in large municipalities are treated
differently from Centers identified within older, tightly bordered municipalities that are
focal points or nodes of an area (seldom, if ever, in land-rich municipalities).

Regional Centers, Town Centers, Villages, and Hamlets in the larger municipalities
are allowed to consume a defined amount of land for Center development (4.0 square miles
for a Regional Center, 1.5 square miles for a Town Center, 0.4 square miles for a Village
Center, and 0.1 square mile for a Hamlet).

Each Center is approached in the following way. None is assumed fully vacant for
development. In actuality, the area of a Center is divided into four quadrants. A Town
Center encompassing 1.5 square miles will be used as an example. Two quadrants are
assumed fully occupied. Thus, 0.75 square miles of potentially developable land area of a
Center is left untouched and assumed already developed. The other two remaining
quadrants are develoﬁcd at the densities of the Center—in this case the density of a Town
Center including requirements for open space. Development is permitted in each of the
quadrants under the following circumstances: One of the two remaining quadrants
consumes land from the vacant land category until its development objectives are satisfied
or all the vacant land in the quadrant is used. The other quadrant is assumed usable for
redevelopment at Center densities with the level of redevelopment allowed being equal to
the difference of what the Center densities permit and what is currently found there.

5 Each community has a unique redevelopment potential relating to more-intensive use of land over time.
See Report I: Research Strategy, p. 132.
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EXHIBIT 2

IPLAN RESIDENTIAL AND
NONRESIDENTIAL DENSITIES

ENVIRONS
DENSITIES
PLANNING AREA DENSITY
Planning Area 1 3.0 Units/Acre
Planning Area 2 1.5 Units/Acre
Planning Area 3 v .125 Units/Acre
Planning Area 4A .100 Units/Acre
Planning Area 4B .075 Units/Acre
Planning Area 5 .067 Units/Acre
CENTERS
DENSITIES URBAN REGIONAL TOWN  VILLAGE HAMLET
Land Consumed Asls | 4 Sq. Mi. 1.5 Sq.Mi. 40 Sq Mi .10 Sq. Mi
Jobs/Housing Numbers  Up to 20,000 HH 10,000 HH 3,000 HH 300 HH S0 HH
Up t0 40,000 Jobs 30,000 Jobs 6,000 Jobs 100 Jobs 5 Jobs
Open Space Ratios 0.15 0.30 0.60 0.70 0.80
Density (units/net acre) 20 15 10 4 2
Jobs/Households 21 31 21 331 10:1
FAR 6.0 3.0 1.0 20 .10

Source:  Adapted from: State Plannjng Advisory Committee, Regional Design: A Report of the Regional

Design System. Trenton NJ: New Jersey Office of State Planning, November 1990.



99.

Existing Centers in Old Locations |

In Centers in the older mun‘icipalities“ (all Urban Centers, some Regional Centers,
and some Town Centers), vacant land is used only to the degree that it is available. This
includes both its vacant land and redevelopment components.

The Number of Centers ,

There are numerous Centers designated throughout the State. These have been
located from information from the New Jersey Interim State Development and
Redevelopment Plan, lists of Centers under consideration by counties and municipalities
provided by the New Jersey Office of State Planning, and by the use of design criteria and
professional knowledge for areas where there are limited or insufficient Center
designations. Statewide there are assumed to be 10 Urban Centers, 56 Regional Centers,
169 Town Centers, 133 Villages, and 136 Hamlets. Urban, Regional, Town, and Village
Centers were individually located; Hamlets are assumed to take place in rural and suburban
rural locations (see BGR classification; Rutgers University, Bureau of Government
Research, 1989) at the rate of one per location. Centers are, for the most past, wholly
contained within their respective municipality. (See Report I: Research Strategy, Section 2,
Part I, Exhibits 6 and 10.)

Other Land-Related Assumptions

The Hackensack Meadowlands and the Pinelands have been assumed to develop as
they have historically for TREND and under their own comprehensive management plans
for IPLAN. The CAFRA areas are assumed to develop as they have historically for
TREND, and under the Planning Area definitions and criteria for IPLAN. Regardless of
whether they reflect past trends or future plans, The Pinelands and Meadowlands growth
projections prove to be very similar uncer both TREND and IPLAN.

The order of land consumption is farm, vacant, frail, and redevelopment lands
under both scenarios. Further, nonresidential development usually precedes residential
development into a community. Land is credited as being "saved" under environs to the
degree that the difference between the intensity at which the land is developed and
prevailing densities is greater than five acres per unit of development.

Under both scenarios, until information is provided to the contrary, it is assumed
that there is no difference in the population and household growth by region. The regions
for land consumption and residential/nonresidential development are the six (2- to 4-

6 As a result of lack of land.
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county) COAH-designated housing regions. (See Report I: Research Strategy, as well as
earlier in this section.) This is a much more severe test of "fit" than using, for instance, the
three (5- to 8-county) Comprehensive Housing Affordability Strategy (CHAS) regions
(New Jersey Department of Community Affairs, 1991).

TREND FINDINGS
Land Capacity

Each of the six 2- to 4-county regions can contain residential and nonresidential
development forecast for that region. In this process, households and employment are
assigned to communities according to municipal-level household and employment
projections. They fill these communities under TREND according to historic residential
densities, or information on nonresidential densities or floor-area ratios for development in
the pipeline. If a fit is not possible, they are assigned to similar communities within the
same region. Thus, there is a difference in population and employment satisfaction at the
municipal and county levels under TREND versus IPLAN; there is no difference at the
regional and State levels.

More than 520,000 people, 408,000 households, and 654,000 new employees are
contained in the six COAH regions under both TREND and IPLAN for the period 1990 to
2010 (see Exhibit 3). For the year 1995 the numbers for the two growth scenarios are
56,000 population, 80,000 households, and 100,000 jobs. For the most part, much of this
growth under TREND is located in suburban and rural areas, as opposed to urban areas.
This is shown in Exhibit 4. Viewing the Bureau of Government Research (BGR)
Classification for types of communities (Rutgers University, Bureau of Government
Research, 1989), the locational differences in the occurrence of households and jobs are
striking. Under TREND, households and jobs are created to a much greater degree in
suburban, suburban-rural, and rural locations.

TREND and IPLAN Development (1990-2010)

SOouTH- ToOTAL
NORTH- NORTH- WEST East SouTH SouTH-
EAST WEST CENTRAL CENTRAL WEST WEST

Change In :
(000s)

Households 53.3 14.4 96.7 102.7 96.7 439 4078
Employment 105.0 -6.5 200.8 1104 2200 239  653.6
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TREND and IPLAN Development (1990-2010)

UrBan ! URBAN- SUBURBAN 3 RuraL 4 ToTAL
SUBURBAN 2
Change In
Households:
(000s)
TREND -3.7 32.1 310.7 68.7 407.8
IPLAN 74.3 48.1 224.8 60.6 407.8
1 = Major Urban Center, Urban Center 3 = Suburban, Suburban-Rural, Seashore Resort
2 = Urban-Suburban 4 = Rural Center (various categories), Rural
TREND and IPLAN Development (1990-2010)
Ursan 1 URBAN- SUBURBAN 3 RuraL4 ToTAL
SUBURBAN 2
Change In
Employment
(000s)
TREND -12.0 108.7 477.1 79.8 653.6
IPLAN 103.7 172.3 297.8 79.8 653.6

Source: CUPR Land Capacity Model, 1992

Land Consumption

Under traditional development consumption patterns more than 292,000 acres of
land of a variety of categories are consumed (see Exhibit 5). These include 107,500 farm
acres, 139,500 vacant acres, and 45,000 redevelopment acres. Of the 292,000 acres
consumed, 266,500 accommodate residential development, and 25,500 accommodate
nonresidential development. The bulk of the overall land consumption is in the Southwest
(74,000 acres), with the West Central (62,500 acres), East Central (56,500 acres), and
South-Southwest (48,500 acres) following. The least acreage is consumed in the Northeast
(15,400 acres) and Northwest regions (35,000 acres). The heaviest farmland consumption
is in the West Central (38,000 acres) and Southwest regions (27,000 acres). The most
significant otherwise vacant land consumption is in the East Central (39,000 acres),
Southwest (37,000 acres), and South-Southwest regions (31,000 acres). The most
significant redevelopment land consumption is in the Southwest (9,500 acres), Northwest
(9,500 acres), and Northeast regions (9,300 acres).
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IPLAN FINDINGS

Land Capacity -

Overall, under IPLAN development, the same numbers of population, households,
and jobs can be fit as is the case for TREND development. Thus, 520,000 people, 408,000
households, and 654,000 jobs can be accommodated under this development scenario by
the year 2010.

For the year 1995, the level of population, household, and job accommodation is
again the same as the TREND numbers. The "fit"—much as is the case for the year 2010—
can be achieved in all regions, for all types of communities: urban, suburban, and rural.
The locations of growth within regions are much different, as shown in Exhibit 4. As can
be seen from this exhibit, households and employmént under IPLAN are redirected to both
urban and central locations. Major urban centers, urban centers, urban—suburban locations,
and rural centers of various types become the locus of household and employment growth.

Land Consumption

Under IPLAN development about 164,500 acres of land are consumed. This
includes 78,000 acres of farmland, 46,500 acres of otherwise vacant land, and 40,000
acres of redevelopment land. Of the 164,500 acres consumed, 147,700 acres accommodate
residential development and 16,800 acres accommodate nonresidential development. As is
the case for the traditional development scenario (TREND), most of the land consumed is
in the Southwest region (44,500 acres), with somewhat less consumed in the East Central
(38,500), and West Central (37,300) regions. Trailing all are the Northwest (18,300
acres), South-Southwest (18,700 acres), and Northeast (7,200 acres) regions.

IPLAN VERSUS TREND FINDINGS

Interestingly, the big savings in overall land consumption of IPLAN compared to
TREND are in the South-Southwest (30,000 acres), Southwest (30,000 acres), and West
Central (25,000 acres) regions. The'remaining regions fall under 20,000 acres; in the
Northeast region, the saving is less than 10,000 acres.

In the case of both TREND and IPLAN development, the biggest losses in
Jfarmland come from the Southwest and the West Central regions. However, the West
Central region also records the biggest projected saving in farmland of IPLAN over
TREND (16,000 acres). Perhaps even more important than the amount of land consumed is
that losses in farmland that occur under IPLAN are expected to be in poor farmlands; losses
in farmland that occur under TREND are in prime, marginal, and poor farmlands.
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In terms of otherwise vacant land, the overall savings from IPLAN compared to
TREND is 93,000 acres. In the South-Southwest region the savings is 26,000 acres; in the
Southwest region it is also 26,000 acres; and in the West Central region it is 13,500 acres.
The least savings noted are in the Northeast region, where the total acreage saved under
IPLAN development is less than 1,300 acres.

Redevelopment land under IPLAN is somewhat lower because higher-density sites
in more urban areas are being redeveloped under IPLAN, whereas they are lower-density
suburban sites under TREND. Redevelopment takes place on 5,000 less acres under
IPLAN because infill is taking place in urban and close-in suburban areas and not at much
lower suburban densities.

CONCLUSION

The differences between TREND and IPLAN in land savings are: (1) significant,
(2) in the direction predicted, and (3) of considerable magnitude. They clearly show the
results of more-intense/less-intense development strategies (Centers/environs) as opposed
to land development observing traditional densities in communities.

Farm acres are saved, frail lands are saved (to be discussed in Part II of this
section), existing vacant land is saved, and even redevelopment acreage is reduced under
IPLAN versus traditional development. The implications of these findings are that there can
be more efficient development patterns in land use, and these can result in truly significant
land and open space savings while similar levels of household and employment growth
take place.
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ENVIRONMENTAL IMPACT ASSESSMENT: PART II —
IMPACTS ON FRAIL ENVIRONMENTAL LANDS

BACKGROUND

This portion of the study is intended to identify and compare the impacts of
development under TREND and IPLAN upon frail environmental land resources through-
out the State of New Jersey. In earlier phases of the study, an inventory was undertaken of
data that is available in a form that can be used to make this determination. All usable data
were assembled, and the characteristics and limitations associated with each set of data
were identified (see Report I: Research Strategy—Research Design, Model Descriptions,
Case Study Profiles, Variable Selection, at Section 2, Part II). In this portion of the
analysis, the amounts of frail land that will be directly affected by growth under two
alternative land development patterns are estimated and compared. Means by which these

differences could be increased or decreased are discussed, together with the implications of
the findings.

CONCEPTS /
What Is the Model—How Does It Work?
The Frail Environmental Lands Model answers the following questions:
1. How many acres of steeply sloped lands are likely to be developed under
TREND and IPLAN?
2. How much of the State's forested lands are likely to be consumed by
development under TREND and IPLAN?
3. How many acres of land in critical sensitive watersheds (Category 1
[pristine] waters, and trout production waters) are likely to be developed
under TREND and IPLAN?

The Model addresses these questions by measuring the amount of land consumed
from each resource category by the two development alternatives.

What Are the Basic Inputs and Outputs?
The basic inputs that allow a response to these questions are listed below.

1. STEEPLY SLOPED LANDS
The primary input in this portion of the analysis is acreage by municipality -
of areas of slope in excess of 12 percent. A hard-copy map of all areas in the
State with slopes in excess of 12 percent was prepared in 1986 as part of the
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Preliminary State Development and Redevelopment Plan. This information was
planimetered to obtain acres of steep-sloped lands by municipality.

Data in the U.S. Department of Agriculture, Soil Conservation Service,
Natural Resource Inventory indicate that stccp-slopcdvarcas in the Northeast were
lost to development at a rate of 3-5 percent annually between 1982 and 1987.
Information available from the New Jersey Department of Agriculture indicates
that there has been a marked decline in the portions of farmlands on steep-sloped
lands in the State. Over the period 19801990, these steep-sloped vacant lands

declined 32 percent statewide, or 3.2 percent annually, for a total decrease of

120,028 acres (New Jersey Department of Agriculture, 1990). An average
annual rate of loss of about 2 percent, together with the steep-sloped land
inventory, are the basic inputs to this part of the analysis.

2. FORESTED LAND

Another input to this analysis is the acreage}land by municipality that is
found in forest cover. This was obtained by using a hard-copy map of forest
cover in 1969 from the New Jersey Department of Environmental Protection and
Energy’s Division of Forestry, and tabular data for 1970 and 1987 from the
U.S. Department of Agriculture’s Forest Service. The 1970 tabular data by
county were divided into municipal shares by planimetering all forested lands in
municipalities in a county on the hard-copy map, summing to a whole, taking
their individual percentage shares of the whole, and applying them to the 1970
county tabular data. This enabled a division of the tabular data by county.
Building permits were then viewed over the period 1970 to 1987 to estimate the
distribution among municipalities of county-wide decreases in forested land
between 1970 and 1987. Total forested lands by municipality were then reduced
to municipal non-agriculture, non-park, forested lands by employing the New
Jersey Department of Treasury data set (New Jersey Department of Treasury,
1990, 1991).

Historically, the extent of forested areas of the State has fluctuated over
short periods of time, as previously farmed areas have turned into old fields and
new woodland growth. Over the longer range, however, a marked decline in
forested areas in New Jersey has been observed. Between 1956 and 1987, the
total forested area of the State declined from 2,229 million acres to 1,985 million
acres (U.S. Department of Agriculture, Forest Service, 1990). This translates
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into an average annual loss of forested area throughout the State of 7,871 acres,
or 0.35 percent, over the period. This average annual rate of loss, corrected to
compensate for counting of permanently protected forested lands (i.e., 1 percent
annually), as well as the forested land inventory, are inputs to this portion of the
analysis.

3. LAND IN CRITICAL SENSITIVE WATERSHEDS

The primary input to this portion of the analysis is acreage of land by
municipality in Category I (pristine) waters, and trout production waters. Critical
sensitive watersheds were mapped by the New Jersey Office of State Planning
from March 1986 photoquads at a scale of 1:24,000 for the entire State in three
categories: watersheds of Category I (pristine) waters, trout production waters,
and trout maintenance waters. This information was planimetered at exhibit scale
for each municipality and entered directly as an acreage total by municipality. The
first two of these three categc;ﬁaf information are used to estimate municipal
acreages of this frail land. Historic consumption! rates (2 percent annually) are
assumed analogous to those for steep-sloped lands. These are both inputs into
this analysis.

WHAT ARE THE EXPECTED DIFFERENCES
BETWEEN TREND AND IPLAN?

Statewide, it is expected that TREND will consume somewhat more land than
IPLAN although the more encompassing Centers under IPLAN may result in more land
consﬁmption for this development alternative in certain municipalities.

The alternative development patterns implied by TREND and IPLAN futures will
likely result in noticeable differences in consumption of both steeply sloped and forested
lands. These resources are land-extensive, and many are located just beyond the fringe of
the developed suburbs. It is expected that there will be marked differences between the
development alternatives of TREND and IPLAN. Another area in which marked
differences can be expected is the amount of lands developed in critical sensitive
watersheds. These are resources that are not as fully protected as they might be under
federal, State, and local laws, and are therefore vulnerable to TREND growth patterns.

1 Not vacancy rates. Critical sensitive watershed land vacancy rates are assumed to be comparable to land
vacancy rates throughout each municipality because they are indistinguishable from the rest of the
community at the municipal scale. Steep-sloped lands, by contrast, are typically vacant to a higher
degree because they typically are the most costly and difficult to develop.
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How Will the Model Investigate These?

The Frail Environmental Lands Model will investigate these differences by
tabulating the amount of frail land of each category that will be consumed in each
municipality under TREND and IPLAN development buildout.

CUPR's Land Capacity Model projects both population and employment for the
State by municipality and defines the amounts of land in each municipality that are expected
to be consumed by structures housing new population and jobs. The rate of consumption
of resource areas that have some protection through local land-use controls is based upon
historic rates of consumption of such resources obtained from State and federal agencies,
and the best field data available. The rate of consumption of resources not protected by
local land-use controls are assumed to be similar to the historic rate of consumption of
developable land in each municipality. TREND development is assigned historic rates of
frail land loss; IPLAN development is assigned losses according to a goal of retention of
these lands. This frail lands retention goal is to achieve no more than one-half the frail lands
consumption rate of TREND.

CRITICAL ASSUMPTIONS

TREND AND IPLAN

As indicated in Report I, the analysis of frail lands concentrates on essentially three
categories of land: steep slopes, forests, and critical sensitive watersheds. The latter
subsumes two categories of lands within a single measure: Category I watershed and trout
production waters. For the most part, Category I (pristine) watersheds either envelope or
are more territorially diverse than trout production areas. The reason that the analysis
focuses on the above three categories of frail lands is that they do not represent situations
where: (1) there is almost equal future protection for the category of land being analyzed
under TREND and IPLAN (i.e., floodplains and wetlands); (2) preservation of the
resource is highly complex, and other factors are more critical to such preservation than
acreage consumption (i.e., critical wildlife habitat and historic or cultural resources); or (3)
data are unavailable to provide an adequate measure of the phenomenon involved (i.e.,
stream buffers).

When analyzing frail lands it is first necessary to determine the shares of the lands
identified as vacant by municipality. This requires looking at the inverse of vacancy, or the
occupancy—i.e., level of development—of land. Obviously, without comprehensive field
inspection, this is a difficult task. Given the nature of these lands, however, certain
assumptions can be made. For instance, it is assumed that the bulk of forested lands
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reported by municipality is vacant. It is further assumed that steep-sloped lands contain
- development at less of a level than nonsteep-sloped lands. The assumption used in this
analysis is that steep-sloped lands are developed to a level of one-half the development of
flatlands. Finally, it is assumed that critical sensitive watershed areas, being basically indis-
tinguishable from any other lands, have{bout the same development level as already
developed local lands. ,

The next issue is the degree of overlap between the three analyzed categories of frail
lands. This involves knowledge of the levels of locational correspondence between frail
lands, as well as their physical presence by region of the State. This will be discussed in
detail shortly.

Yet another issue that must be considered in the analysis of frail lands is the
incidence rate of the consumption of these lands under normal (TREND) and planned
development (IPLAN) futures. Under normal development, historic consumption rates are
inferred and derived from national and State data. Under IPLAN conditions an objective is
set relative to consumption, and this affects the amount of land that can be drawn upon for
development under that scenario. Under normal development forested lands are drawn
down at 1 percent annually, steep-sloped lands at 2 percent annually, and critical sensitive
watershed lands at 2 percent annually. Under IPLAN conditions the assumption is that they
are consumed at one-half these drawn-down rates. The difference in these two percentages
is the amount of frail land that will not be made available to IPLAN development objectives
under its scenario of development.

THE QUESTION OF OVERLAP OF FRAIL LANDS

Even more perplexing is the reality that in many instances there is no way to
determine the degree of overlap of one frail land presence versus that of another. This
relates to a situation wherein multiple categories of frail lands are present in a single
municipality. How does the analyst sort among them when the original purveyor of these
data made no attempt to? One of the ways that the study team has chosen to deal with
overlap is to try to determine coincidences of location among the above three frail land
categories.

Critical Sensitive Watersheds

First, as noted before, there is a great deal of correspondence statewide between
Category I watersheds and trout production areas. The former are usually more expansive,
yet nonetheless in similar locations as the latter. When the two categories appear as
acreages of frail land in the same municipality, the maximum value of one or the other is



114,

used. Further, as will be commented on below, in almost all cases there is very significant
overlap between critical sensitive watersheds and either steep slopes or forested lands.

Steep-Sloped Lands

In the northern part of the State, particularly in Sussex, Warren, Passaic, and
Morris counties—and somewhat less so, in Bergen, Essex, and Hudson counties—steep
slopes are by far the dominant frail land characteristic.2 For municipalities in these coun-
ties, it is assumed that the steep slopes acreage is the dominant category; forests and critical
sensitive watersheds are subsumed within this total. Its acreage becomes the amount of
non-overlapping frail land locally. As was the case for Category I watersheds and trout
production waters, if there is a local frail acreage larger than steep slopes in these counties,
the largest value is used to signal the extent of presence of non-overlapping frail lands.

Forests

In the central and southern portions of the State, the most dominant of the three frail
land categories is forested lands. In Union, Middlesex, Mercer, Somerset, Hunterdon,
Monmouth, Ocean, Burlington, Camden, Gloucester, Cumberland, Atlantic, Cape May,
and Salem counties, forests are the most significant of the three frail lands investigated.
Steep slopes disappear south of the northern Ocean-Burlington counties division of the
State. There are some pristine waters in northern Hunterdon, Monmouth, Middlesex—
Somerset, Mercer, Gloucester—Salem, and Cumberland counties. The correspondence
between these areas and forested areas is highly significant. In all counties below the
northern borders of Union, Somerset, and Hunterdon counties, the acreage for forested
lands is used for the aggregate non-overlapping frail lands category for that community. If
a larger value of acreage is present for steep-sloped lands or critical sensitive watersheds,
this value replaces the forested value.

This procedure seems best to approach the issue of overlapping frail lands. It
recognizes the differing influence as well as the correspondence of the three categories of
frail land. It also provides a definable, non-overlapping number for frail lands locally.
Obviously, when the frail lands data become digitized, this will no longer be necessary.

HISTORIC LOSS RATES OF FRAIL LANDS
Historic loss rates of frail lands are difficult to determine in that often no data are
maintained, or when data are maintained they may not relate to the geographic area under

2 There are similar areas in northern Somerset and Hunterdon counties, most of which contain a reasonable
amount of forest cover.
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study. Further, data may vary considerably from place to place, or they may conceal

information that would render the data inappropriate for use in the task at hand (i.e., a loss

rate that is determined, including a large category of permanently protected land). As a

//'\ 3 - . . . .
result, loss rates must be drawn from what information is available and adjusted if

necessary to better interpret local conditions. The following 1990 to 2010 loss rates are

assumed, as is discussed below.

STEEP SLOPES FORESTS CRITICAL SENSITIVE
‘WATERSHEDS
(Percent (Percent (Percent
Annual) (Annual) Annual)
Consumption Rates
1990-2010
TREND 2.0% 1.0% 2.0%
IPLAN 1.0% 0.5% 1.0%

The rationale relative to the above assumptions is as follows.

1.

Steep-sloped areas are in decline in the Northeastern United States at a rate
of 3.6 percent to 5.4 percent annually. Choosing a consumption rate of 4
percent annually, and capping the two-decade loss at one-half the observed
rate, yields a TREND two-decade (1990-2010) loss rate of 40 percent. The
IPLAN consumption rate (frail lands at risk) is set at no more than one-half
the TREND consumption rate, or 20 percent for the period.

Forests have charted losses of .35 percent per year, including those forests
that are totally protected under park systems. Thus, the forest loss rate
expressed as a percent of the whole system is probably a significant
understatement of unprotected forest land losses. The data set of forested
lands by municipality is non-park, non-agriculturally assessed forest lands.
Thus, its status is quite vulnerable. A loss rate of three times the observed
decade aggregate rate (or nearly 10 percent) is assumed for TREND—20
percent for the 1990-2010 period. The IPLAN consumption rate (frail lands
at risk) is set at one-half the TREND consumption rate, or 10 percent loss
for the two-decade period.

Critical sensitive watersheds are some of the least protected of frail lands.
Their loss is almost equivalent to developable land of any type. Critical
sensitive watersheds are assumed to be consumed at a 40-percent loss over
the period 1990-2010 under TREND. The IPLAN consumption rate (frail
lands at risk) is also set at one-half the TREND consumption rate, or 20
percent for the period.
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AN EXAMPLE OF THE FRAIL ENVIRONMENTAL LANDS
CONSUMPTION CALCULATION

An example of the frail environmental lands loss calculation is shown in Exhibit 1.
The exhibit depicts a community of a total size of 1,700 acres located in the northern
portion of the State wherein steep slopes dominate this category of frail land. Of this total
aérea'ge,v700 acres are vacant, 300 acres are farmlands, and 500 acres are developed in
residential and nonresidential uses (including 50 acres that could be used for
redevelopment). Two hundred (200) acres are exempt lands of various types. The
municipality contains no inclusive water bodies.

According to the various data sets noted earlier, there are 100 acres of steep slopes
locally, 70 acres of forest lands, and 50 acres of critical sensitive watersheds in the above
community. These lands are both overlapping and include vacant and occupied
components. In order to determine how much land is vacant and non-overlapping, the
procedures discussed previously are employed. Since the community is in the northern part
of the State, it is assumed that steep slopes dominate, and their acreage is the major
indication of exclusive or non-overlapping frail land acreage. The share that is vacant must
then be determined. This is estimated at two times the rate of existing vacancy. The total
acreage that is exclusively frail and vacant is determined in this example to be 82.35 acres.

These acres, in both the TREND and IPLAN scenarios, are either not allowed to be
developed (lower left—Exhibit 1) or are at risk to be developed (lower right—Exhibit 1).
In the first case, 65.9 acres under IPLAN and 49.4 acres under TREND cannot be
developed. These nondevelopable acres each alter vacant land available under the two
scenarios. In TREND vacant land is reduced from 700 to about 650 acres; in IPLAN it is
reduced from 700 to 634 acres. In the second case, those frail acres at risk are put into the
vacant land category, to be consumed in the following order: farmland, vacant land, frail
land, and redevelopment land. In the example above, these are 16.5 acres for IPLAN and
33.0 acres for TREND. They are contained within the 634.1 acres for IPLAN and 650
acres for TREND that can be consumed as vacant land. The amount potentially available for
development under TREND (33.0 acres) is twice what is available under IPLAN (16.5
acres). IPLAN has reduced by one-half the amount of frail land potentially available to be
consumed.

TREND FINDINGS

The above-described procedure is used to calculate the frail land potentially
available to be consumed for development in each community. How much of the frail land
is consumed relates to how much other land is available and how much demand there is for
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EXHIBIT 1 /

Vacant/Occupied Overlapping Frail Lands Conversion to
Vacant, Non-Overlapping Frail Lands, and
Vacant Land Reduced by Vacant Non-Consumable Frail Lands

Northern New Jersey (Sussex County)
Vacant Farmland | Developed [Redeveloped| Exempt
COMMUNITY A 700 300 450 50 200
LAND DISTRIBUTION = acres acres acres acres acres
1,700 total acres |
| (gc?&lz;;t;; T geu_f_ Vz:;a-ﬁ? Acres "\
eve. e r Development
Y : Under : (including frail lands) |
W | IPLAN  -659 = 6341
TREND -494 = 650.6
o J
In this community are: 220 acres of vacant/occupied, overlapping frail lands
100 Acres —  Steep Slope
70 acres —  Forest
50 ackes —  Critical Sensitive Watershed
Of these: |
a 1 7 :
100 acres Steep Slope  x 2—{‘—70%9 = 82.35 acres vacant, non-overlapping
’ fragile lands (vacant = twice existing rate)
70 acres Forest Subsumed within steep-sloped category
and not counted separately
50 acres Critical Subsumed within steep-sloped category
Sensitive Watershed and not counted separately
82.35 acres vacant
Acres NOT Allowed Acres ALLOWED
to be Consumed: to be Consumed:
IPLAN TREND IPLAN TREND
(.80) (.60) < 82.35 acres vacant ) (20 (.40)
65.9 494 steep-sloped land 16.5 33.0
» o | 165 . 330
NOT AT-RISK ACRES AT-RISK ACRES
(Saved at inverse of (Made available at consumption
consumption rate) rate; consumed as needed)
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land under the unique development requirements for TREND or IPLAN. Under TREND
development objectives approximately 36,500 acres of frail land are consumed over the
period 1990 to 2010 (Exhibit 2). Most of this is forest lands in the East Central and
Southwest regions of the State. There is also some consumption of steep-sloped land and
critical sensitive watersheds in the northern part of the State.

IPLAN FINDINGS

Under IPLAN there is only one-fifth as many acres of frail lands consumed for
development as is the case for TREND. About 7,150 acres are lost under the IPLAN
scenario between the years 1990 and 2010. The difference from TREND relates to how
much land was made available in the first place, as well as the demand for that land in each
municipality. Again, most of the acres consumed for frail lands are forests in the East
Central and Southwest regions of the State.

Both of the development alternatives (TREND and IPLAN) experience frail land
loss in the regions where development pressure is the greatest—the East Central, West
Central, and Southwest regions. More land would be lost in the extreme northern and
southern parts of the State if development pressure was greater there. For instance, in the
Northwest region, where growth pressure is different under TREND as opposed to
IPLAN, frail land losses are 6:1 under TREND.

TREND VERSUS IPLAN

There is a difference in the two alternative development scenarios in the amount of
frail lands consumed for development. Nearly 30,000 acres of frail lands might potentially
be saved if development limitations are imposed and growth is directed to Centers.
Through selective development, these acres of frail lands are preserved. This can take place
via clustering, density transfers, public land purchases, and the like.

A reasonably delicate balance must be achieved between economic development
objectives and frail lands protection in certain locations of the State. In such areas, if the
protection of frail lands is of paramount concern, yet economic development is also
desired, Center and low-density development may strike the appropriate balance between
frail lands preservation and the area’s future economic development goals.



119.

EXHIBIT 2

FRAIL LANDS CONSUMED BY DEVELOPMENT
1990-2010
IN TREND AND IPLAN

TREND DEVELOPMENT
REGION AMOUNT IN ACRES
Northeast \ 1,709
Northwest ; 3,730
West Central 2,363
East Central 12,786
Southwest 8,403
South-Southwest 7,491
TOTAL 36,482
IPLAN DEVELOPMENT
REGION AMOUNT IN ACRES
Northeast 820
Northwest 737
West Central 1,770
East Central 2,200
Southwest 1,161
South-Southwest 462
TOTAL 7,150

Source: CUPR Frail Environmental Lands Model, 1992.
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WHAT ARE THE IMPLICATIONS OF THESE FINDINGS?

The more concentrated development patterns achievable under IPLAN are clearly
more beneficial in terms of the features considered in the Frail Environmental Lands Model.
In fact, if the goals of IPLAN were limited to the preservation of these lands, the most

_desirable alternative would be a strategy that achieved the highest concentration of
development, thereby consuming the least acreage of each of the previously listed
resources. However, the Plan must balance goals of environmental preservation with a
wide array of other considerations, including housing affordability, fiscal balance,
economic development objectives, land preservation cost considerations, and efficiency of
land use. Significant amounts of land saved in particular regions will, of necessity, impact
markedly on land development capacity in those regions.
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ENVIRONMENTAL IMPACT ASSESSMENT: PART III —
- IMPACTS ON AGRICULTURAL LANDS

BACKGROUND

The Agricultural Lands Model classifies farmland in New Jersey into higher-quality
and lesser-quality categories. Higher-quality farmland encompasses the "prime" and
"marginal" classifications; lesser-quality lands comprise "poor" farmland. This taxonomy is
driven by New Jersey's agricultural lands usage and critical crop characteristics (see Reponl:
Research Strategy—Research Design, Model Descriptions, Case Study Profiles, Variable
Selection, at Section 2, Part III). ’

The Agricultural Lands Model is a component of the environmental assessment of
TREND and IPLAN. The environmental assessment also includes the air and water
pollution impacts of TREND and IPLAN. The Frail Environmental Lands Model is also
part of the environmental assessment; categories developed in the Agricultural Lands Model
are assigned to agricultural land and incorporated into the Frail Environmental Lands
Model. Agricultural acreage in each municipality is categorized into more- (i.., "prime"”
and "marginal”) versus less-desirable ("poor") agricultural land. These lands are then
offered for, or not made available to, development according to the differing land
consumption assumptions of TREND and IPLAN.

CONCEPTS

In many instances farmland is classified by soil type, that is, better farmland is
identified by the presence of Groups A and B soils while inferior farmland is characterized
by soil Groups D and E (see Report I). A soils-based farmland taxonomy in New Jersey
was not used for a number of reasons. First, soils information is not readily available at the
municipal level. Second and more critically, the diversity of crops grown in this State
makes it problematic to automatically determine farmland quality by soil type since the
situation varies by area and crop grown. Instead of linking farmland quality to soil type, the
taxonomy was based on farmland according to the criteria set forth below.

The New Jersey Department of Treasury maintains records on the use of farmland
for every community in the State by five categories.

1. Cropland Harvested. This land is the heart of a farming enterprise and
represents the highest use of land in agriculture. All land from which a crop was harvested -
in the current year falls into this category.
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2. Cropland Pastured. This land can and often is used to produce crops, but its
maximum income may not be realized in a particular year. Land that is fallow or in cover
crops as part of rotational programs falls into this classification.

3. Permanent Pasture. This land is not cultivated because its maximum economic
potential is realized from grazing or as part of erosion-control programs. Animals may or
may not be part of the farm operation for land to be qualified in this category.

4. Nonappurtenant Woodland. This land includes woodland that can qualify for
farmland assessment only on the basis of being in compliance with a woodland
management plan filed with the Department of Environmental Protection. It is actively
devoted to the production of tree and forest products for sale.

5. Appurtenant Woodland. This category includes land restricted to woodlots
because of slopes, drainage capability, soil type, or topography. Appurtenant woodland
has limited productive use but it provides a windbreak, watershed, buffer, or controls soil
erosion.

In brief, to identify prime- and lesser-quality farmland in New Jersey munici-
palities, encompassing all five use categories noted above (which amount to a total of 1.2
million acres as of 1990), the critical product-mass approach is taken. That is, harvested
cropland, pastured cropland, and nonappurtenant woodland required to support the 1990
level of production of major commodities produced in a given location, together with
portions of permanently pastured farmland and appurtenant woodland required to support
critical grazing, erosion control, and crop rotation needs, are considered to be prime
farmland in 1990. All cropland harvested, cropland pastured, and nonappurtenant
woodland not classified as prime in 1990 fall into the marginal category. The remaining
groups—permanent pasture and appurtenant woodland not considered prime in 1990—fall
into the marginal or poor categories, respectively, depending on their need to provide
erosion control. ‘

This classification was conducted for every community in the State for both 1980
and 1990. Over the decade New Jersey lost about 78,000 acres of farmland. This was
comprised of sharp losses in the prime and marginal groups that more than offset a gain in
the inventory of poor farmland. Details on the basis of the farmland taxonomy and the full
results of the 1980 to 1990 farmland analysis for New Jersey are reported in Report I.
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EXPECTED DIFFERENCES BETWEEN TREND AND IPLAN

Under TREND, New Jersey agricultural land will likely continue to be lost. Under
IPLAN the State’s higher-quality (prime and marginal) farmland would be protected. It is
assumed that only the poor-quality farmland would be made available for development.
From a statewide perspective, the total acreage in farms would decline but by a lesser
magnitude relative to TREND. Additionally, IPLAN's farmland diminution would be
limited to poor farmland while TREND's loss would affect all categories—including the
better-quality farmland groups.

The converse of farmland acres lost to development is the dollar value realized by
the owners of farmland from the sale of their land for development purposes. The greater
the number of acres sold, the greater the gain; the more farmland is preserved, the lesser the
dollar sum from farmland sales. Farmland sales (at 1990 land prices) can be calculated for
both TREND and IPLAN for the 1990 to 2010 period. Since IPLAN will likely witness a
lesser offering of farmland for development relative to TREND, farmland sales will be
lower for IPLAN. The dollar difference in farmland sales between IPLAN and TREND is
termed the "agricultural preservation cost."

CRITICAL ASSUMPTIONS AND DATA PARAMETERS
The critical assumption and data parameters for assessing the impacts on agri-
cultural land under TREND and IPLAN are listed below.

1. For both TREND and IPLAN, land available for development is derived
from three sources: farmland, vacant land, and redevelopment of
existing parcels. Additionally, for both TREND and IPLAN, the
sequence of drawing upon land is that as just listed: first from farmland,
then vacant land, then frail lands, and finally from redevelopment lands.
These assumptions are detailed in the Land Capacity Model (see Section
2, Part I of this volume).

2. Itis assumed that farmland can be classified into prime, marginal, and
poor categories based on the land's usage and critical crop
characteristics. The same farmland taxonomy is followed for TREND
and IPLAN; the two scenarios differ, however, with respect to the
availability for development of the different farmland categories, as
explained below.

3. For TREND all categories of farmland—prime, marginal, and poor—
are offered for development. For IPLAN the prime and marginal groups
are protected and only the poor farmland category can be tapped. This
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distinction goes to the heart of the planning and land-use differences
between TREND and IPLAN.

. While all farmland can be tapped under TREND, there is a ceiling, or

cap, to the amount of farmland that can be drawn upon as opposed to
the other land pools of vacant land and redevelopment land. The farm-
land loss cap is set at the historical rate of attrition. In the ten years
between 1980 and 1990, New Jersey lost 6 percent of the State's
farmland (including woodlands in the total base). Consequently, for the
next twenty years, 1990 to 2010, the farmland loss cap is set at 12
percent. This cap is applied both statewide and to every municipality. As
will be discussed shortly, the farmland draw-down ceiling applied to
TREND is conservative—that is, it restrains the projected farmland loss
under this scenario.

. It is finally assumed that farmland sold for development can be

determined as follows. Farmland sold in New Jersey for all purposes—
development, agricultural use, and open space—has an average value of
$4,140 per acre as of 1990. To identify the value of farmland sold for
development purposes solely as of 1990, optimally one would have a
current data source on just such transactions; this does not exist,
however. Consequently, for lack of better information, 1990 data from
the New Jersey State Agricultural Development Committee (SADC) was
utilized. The data from the SADC indicate the appraised value of
farmland before versus after farmland has been deed-restricted from
development. The “before” (i.e., nondeed-restricted prices) from the
SADC provide a rough measure of the value of farmland sold for
development. These values are developed for each county in the State.
As might be expected, these prices vary significantly by area from a
very high amount per acre in counties such as Bergen and Middlesex, to
much lower sums in Cumberland and Salem.

These farmland prices per acre by county are then applied to the
number of acres of farmland sold for development reasons by county
under TREND and IPLAN, respectively, to calculate the total sales
under each scenario over the study period from 1990 to 2010. The
difference in sales realized (expected to be lower for IPLAN since it is
assumed that IPLAN will not offer the significant inventory of prime
and marginal farmland acreage for development) is termed the
agricultural preservation cost.
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6. Agricultural preservation costs are estimated only for IPLAN. Under
TREND, all farmland is assumed offered for development, so the
historical attrition of farmland continues. Existing farmland preservation
programs are not expected to play a significant role under TREND
beyond their current effect in historical farmland attrition rates.

TREND FINDINGS

Loss of Farmland

Exhibit 1 indicates the projected loss in farm acreage for New Jersey from the 1990
base year to first 1995 and then 2010. The information is shown both statewide and then
- for the six regions defined in the State Plan evaluation—the Northeast, Northwest, West
Central, East Central, Southwest, and South-Southwest. The attrition in farmland is shown
in terms of total acres and then differentiated by category of cropland—better-quality
(encompassing the prime and marginal groups) and lesser-quality (encompassing the poor
group).

In 1990, New Jersey contained 1,167,000 acres of farmland (including woodlands
in the total base). Historically, this resource has been depleted. It is projected under
TREND that the attrition will continue. From 1990 to 1995, it is estimated that development
in the State will draw down on 22,000 acres of farmland, or 2 percent of the 1990 total.

Of the total 1990 to 1995 loss of 22,000 acres, the largest depletion will occur in
the West Central (loss of 8,000 acres) and Southwest (loss of 6,000 acres) compared to a
drop of 300 acres in the Northeast region. These differences, reflecting the varying levels
of farmland available in the region as well as the varying levels of development activity, are
detailed below.

As of 1990, of the State's total 1,167,000 acres of farmland, 361,000 acres were
found in the West Central and 295,000 acres in the Southwest regions—together
comprising about 60 percent of the State's total farmland. By contrast, there were only
12,000 acres of farmland in the more urbanized Northeast—comprising only 1 percent of
the State's total farmland inventory. Not surprisingly, the regions with the most
farmland—such as the West Central and Southwest—are most vulnerable to farmland loss
in contrast to areas with few remaining farms, such as the Northeast.

Another factor concerns the intensity of development projected for the different
regions. From 1990 to 1995, of the total projected increase in households statewide of
almost 80,000, half is expected to occur in the West Central and Southwest regions
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compared to only 10 percent in the Northeast. (See the detailed discussion of the Housing
Demand/Supply Model in Section 4, Part II of this volume.) In short, the West Central and
Southwest regions of New Jersey will experience the sharpest loss of farmland over the
1990 to 1995 period because: (1) they are growing the most rapidly; and (2) the first draw-
down of land for development purposes comes from their relatively plentiful stock of
farmland.

A regional pattern similar to that of 1995 is repeated for 2010. Under TREND it is
projected that the State will lose 108,000 acres of farmland by 2010—a drop of 9 percent
from the 1990 base. While percentage-wise, all regions will experience a similar near 10-
percent attrition from the 1990 inventory of farmland, there are dramatic regional
differences in the number of farm acres lost. Of the total 108,000-acre statewide reduction,
the West Central and Southwest areas are impacted the most, with losses of 38,000 and
27,000 acres, respectivély The Northeast, by contrast, has a loss of only 1,400 acres.
These regional differences reflect the characteristics observed for 1995. Those areas that are
anticipated to grow most and have largest base-year (1990) inventories of farmland are the
most vulnerable to farmland loss. Thus the West Central and Southwest regions—which
have the largest caches of farmland in New Jersey and which will house about half the
State's 408,000 household growth from 1990 to 2010—lose the most farmland over these
two decades.

By contrast, other regions do not have the combination of conditions just described.
To illustrate, the Northeast, which has little farmland left as of 1990, has little inventory at
stake and drops as noted by only 1,400 acres. The South-Southwest, although containing a
large amount of farmland (261,000 acres as of 1990), has only a moderate loss of 16,000
acres of farmland between 1990 and 2010 because of its anticipated moderate growth over
the two-decade period (accommodating about one-tenth of the State's households.) Thus
demand (growth) and land supply (farmland acreage) explain the regional differences in the
farmland losses projected for New Jersey under TREND.

Loss of Farmland by Type

As described earlier, farmland in New Jersey is classified into better-quality and
lesser-quality categories. The former encompasses prime and marginal farmland, the latter
poor farmland. Of the total 1,167,000 acres of farmland in New Jersey as of 1990,
948,000 acres, or about 80 percent, are prime or marginal; the remaining 220,000 acres, or
20 percent, comprises poor farmland. There is roughly a similar distribution between the
better- and lesser-quality groups for the different regions. Since both statewide and by
region the prime and marginal groups are approximately four times the size of the poor,
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more prime and marginal farmland will be vulnerable to loss—if all are available to be
drawn upon. The vulnerability of the better-quality farmland in New Jersey is borne out by
the figures reported in Exhibit 1.

From 1990 to 1995 the State under TREND is anticipated to lose roughly 22,000
acres of farmland. Of this total, 18,000 acres, or 82 percent of the total, is estimated to
come from the prime and marginal groups; the remaining 4,000 acres, or 18 percent, will
be drawn from the poor farmland category. The heaviest losses of prime and marginal
farmland are in those areas experiencing the sharpest reduction in farmland that were
described in the previous section—the West Central and Southwest Regions.

A similar pattern is observed for 2010. From 1990 to 2010, the State under
TREND is projected to lose 108,000 acres of farmland. That figure is comprised of 90,000
acres, or a four-fifths share, of prime and marginal land, and 18,000 acres, or a one-fifth
contribution, of poor farmland. As in 1995, the most severe loss of the better-quality
farmland is experienced by the West Central and Southwest regions. Prime and marginal
lands in these two areas are reduced by 32,000 and 22,000 acres respectively.

Farmland Sales

Thus far the analysis has considered the farmland acreage drawn down from the
starting inventory to provide land consumed by development. By assigning an average
dollar value of farmland in New Jersey that is offered for development by county to the
number of acres disposed of by county for development purposes, an order-of-magnitude
total value of the farmland sold can be determined.

These figures, aggregated from the individual counties to the six regional
groupings, are shown in Exhibit 3. From 1990 to 1995 it is projected that the 22,000 acres
of farmland in New Jersey transferred for development will realize $108 million to their
sellers. (All financial figures are in 1990 dollars.) Most of this gain will go to where there
are the most sales—the West Central and Southwest regions. From 1990 to 2010 these
figures are higher because they encompass a longer time period with higher cumulative land
sales. Over the two-decade span, the transfer of 108,000 acres of farmland will realize to
the sellers a gain of $1,135 million. Of that amount, $758 million is captured in the West
Central and Southwest regions—where the most transfers occur and farmland prices are
moderately high—while sales are lowest in the Northeast ($8 million) and South—
Southwest ($12 million) regions. In the Northeast, the price per acre of farmland is high,
but relatively few acres of farmland are disposed. In the South—-Southwest, more farm
acreage is lost, but in this area farm land prices per acre are low.
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IPLAN FINDINGS

Exhibits 2 and 3 report the farm acreage loss and farmland sales for IPLAN. As
shall be elaborated shortly, there is less farmland lost under IPLAN relative to TREND; in
parallel, IPLAN compared to TREND has a lower sales tally from farmland offered for
development. For the moment, the discussion will focus on the IPLAN figures alone.

From 1990 to 1995, it is projected that under IPLAN New Jersey will experience
an attrition of 16,000 acres of farmland, or a little more than 1 percent of the 1990 base. As
with TREND, the largest losses are recorded in the regions (West Central and Southwest)
with the most significant inventories of farmland and that are experiencing the most rapid
growth.

From 1990 to 2010, the farmland reduction under IPLAN will grow to 78,000
acres, or 7 percent of the 1990 starting inventory of 1,167,000 acres. Of the 78,000-acre
drop, the largest declines are in the Southwest (25,000 acres) and West Central (22,000
acres) regions.

Farmland sales flow directly from the transfers at the farmland prices by area. From
1990 to 1995, farmland sales in New Jersey under IPLAN will realize $156 million (see
Exhibit 3). The gain from 1990 to 2010, when a larger volume of sales will occur, is $782
million. The most significant dollar sums captured are in those areas with the highest
volume of land transfers and at least moderately expensive farmland. Thus, of the $782
million statewide sales from 1990 to 2010, $306 million will be realized in the West Central
region compared to less than $40 million in the South—Southwest and just over $10 million
in the Northeast.

COMPARISON OF TREND AND IPLAN

There is a sharp differentiation between TREND and IPLAN with respect to
agricultural land loss and preservation cost. Under TREND, all farmland is assumed
offered for development so the historical attrition of farmland continues. Over the 1990 to
2010 period, 108,000 acres of farmland are removed for development purposes. IPLAN
preserves prime and marginal farmland and offers only poor land for development.
Consequently, its attrition of farmland is less—78,000 acres over the 1990 to 2010 period,
or about 70 percent of the TREND figure.

This statewide difference is repeated, on an order-of-magnitude basis, for the
different regions. For instance, whereas the 1990 to 2010 farmland reduction under
TREND is 38,000 acres in the West Central region, the loss drops to 22,000 acres, or
about 60 percent, under IPLAN. In the East Central region IPLAN's agricultural lands
attrition is about 70 percent that of TREND.
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Perhaps even more significant is the incidence of the loss by category of farmland.
TREND draws upon the full inventory of farmland and, as such, the largest loss comes
from the largest components of farmland—the prime and marginal groups. IPLAN, by
contrast, is assumed to lose farmlands only from the poor-quality group and to preserve
prime and marginal lands. These differences result in a drastic departure of IPLAN from
TREND.

Under TREND, of the State's 108,000-acre reduction in farmland from 1990 to
2010 90,000 acres come from the prime and marginal farmland categories. Under [IPLAN
there is no loss from these better-quality groups. Thus, there are two consequences
resulting from IPLAN drawing only from poor farmland. First, PLAN's total loss of
farmland (78,000 acres) is less relative to TREND (108,000 acres). Second, there is no
attrition under IPLAN from the prime and marginal farmlands, whereas TREND loses
90,000 acres of these better-quality lands over the 1990 to 2010 period.

The converse of the greater protection accorded to farmland by IPLAN is a lower
dollar amount realized from land sales. The statewide return from such transactions over
the two-decade period is estimated roughly at $782 million for IPLAN compared to $1,135
million for TREND—a difference of some $350 million. This difference is termed the
“agricultural preservation cost,” or the expense in reduced farmland sales for development
because the best quality farmland is protected from development. In short, from 1990 to
2010, IPLAN's farm acreage loss is about 70 percent that of TREND's (78,000 versus
108,000 acres); in parallel, IPLAN's farmland sales are about 30 percent lower relative to
TREND.

Under alternate conditions or assumptions, these differences could be narrowed or
expanded. For instance, as described in the assumptions, a 12-percent cap on farmland loss
for TREND was established not only for the State but for all municipalities. Changing these
assumptions would affect the outcome. For instance, permitting the 12-percent
drawn-down to be exceeded in individual communities as long as the statewide loss is
maintained could mean that farmland acreage reduction for TREND over the projection
period would be larger than the figures reported in Exhibit 1. This would further the gap
between TREND and the farmland preservation focus of IPLAN. Another change could be
to apply a different—i.e., a higher—farmland loss cap, either on a statewide or individual
municipality basis. The cap that is used in the analysis is based on a historical 12-percent
loss of farmland of all groups (cropland harvested, kcropland pastured, permanent pasture,
and appurtenant and nonappurtenant woodlands) from 1980 to 1990—0.6 percent
annually. From a longer historical perspective, and looking at different farmlands, the
farmland attrition rate is higher. For instance, according to the U.S. Department of
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Agriculture, Economic Research Service, from 1964 to 1987 New Jersey lost 32 percent of
its total cropland and pasture land, or a loss of almost 1.5 percent per year—double the 0.6
percent annual cap that is applied in the State Plan Impact Assessment. Had the higher cap
(i.e., 1.5 percent annual loss) been factored, then more farmland could have been drawn
down under TREND. This would have furthered the gap between TREND and the
farmland preservation orientation of IPLAN.

Alternatively, the farmland made available for development under IPLAN would be
altered. In the analysis described earlier, both prime and marginal farmlands are conserved.
In a change, the marginal farmland would join the poor farmland inventory as the combined
land pool from which development would draw. Since more farmland would then be
available, the farmland loss from IPLAN would exceed the acreage indicated in Exhibit 2.
Such a change would narrow the TREND versus IPLAN differences described earlier.

While altering assumptions would affect the specific numerical outcome from
analysis, the basic finding would not change. More farmland is preserved under IPLAN,
and the attrition of better-quality farmland ceases. This fosters many of the benefits
described in the agricultural case study: Open space will be preserved. A basic resource
(better farmland) is protected. Threats to continued efficient agricultural production in the
State from the "imperinanéncc syndrome” and the diseconomies of scale are lessened.
There is a financial consequence, however, to these many benefits—an estimated farmland
preservation cost over TREND of approximately $350 million over the 1990 to 2010
period.
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PART IVA

IMPACTS ON
AIR POLLUTION
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ENVIRONMENTAL ASSESSMENT: PART IVA—
IMPACTS ON AIR POLLUTION

BACKGROUND

The conceptual basis of the transportation-based Air Pollution Model is
straightforward. The amount of traffic generated within a region is a function of the types
and amounts of land use and the intensity of activities. This kind of traffic can be labeled
“internally generated" flows. However, a region is also subject to the amount of traffic
passing through—"externally produced" flows. Middlesex County, for example, has a
great deal of externally generated traffic with the New Jersey Turnpike, many State roads,
and the Garden State Parkway. Both affect air pollution levels and must be accounted for.

CONCEPTS

The CUPR Air Pollution Model has a traffic component and a pollution component.
The traffic component generates five-year projections of traffic at the county level on the
basis of the county's future population and lane-miles of State highway. Traffic is
expressed in vehicle-miles traveled (VMT) in a year. This is the principal component of the
Model.

The pollution component, which uses projections of traffic as inputs, computes the
amounts of carbon monoxide, non-methane hydrocarbons, and nitrogen oxide that the
projected traffic will pump into the air of the county. The amount of a pollutant transmitted
to the air in a county in a particular year is projected by multiplying the emission factor for
that pollutant by the VMT projection for the county in that particular year.

EXPECTED DIFFERENCES BETWEEN TREND AND IPLAN

In the TREND scenario, development will be most intense at the fringe of cities and
in hitherto undeveloped rural areas. In addition, residential development is likely to occur in
more scattered locations possibly at a distance from nonresidential development. In
contrast, IPLAN encourages the redevelopment of urban and close-in suburban areas of the
State. IPLAN further targets development to existing Centers and new Centers, in both
cases emphasizing some mixed-use development or, more probably, the development of
residential and nonresidential facilities in close proximity.

It is likely that clustered development and the greater correspondence between
residence and workplace under IPLAN will lead to the construction of fewer lane-miles of
roads and fewer vehicle-miles traveled than is the case under TREND. Thus, there is a
potential that IPLAN will generate a slightly smaller statewide total amount of air pollutants
than TREND.
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CRITICAL ASSUMPTIONS AND PARAMETERS
FOR TREND AND IPLAN

The distribution of population among the various regions will remain the same
under TREND and IPLAN. Under both development scenarios, the population of
New Jersey will increase essentially the same from 7.73 million in 1990 to 8.25
million in 2010, representing a growth rate of 6.7 percent for the 1990-2010
period. In addition, the East Central region is projected to have the fastest growth
rate (16.8 percent) while a population decline of 3.6 percent is projected for the
Northwest region. Population changes in the 1990-2010 period are presented in
Exhibit 1.

The number of vehicle-miles traveled (VMT) in a county can be predicted on the
basis of an observed functional relationship between VMT and the population and
lane-miles of State highway in the county.This functional relationship has been
established by multiple regression using 1990 VMT,! 1990 population, and 1987
number of lane-miles, and has the following parameter estimates:

VMT = -676.43644 + .00597 POP + 2.99958 LMILES
Regression statistics
R-square =.92542
F-ratio = 111.68552, significant at .0001
Standard error of the estimate = 493.64177
VMT is in units of one million miles.

In the future automobiles will be less polluting, and the use of cleaner automobiles
will increase over time. This state of affairs will come about as a result of increased
use of cleaner fuels, more efficient (low-emitting) engines, more stringent emission
inspection, and a larger proportion of the fleet equipped with and served by
antipollution devices and cleaner fuel. Average amounts of non-methane hydro-
carbons, carbon monoxide, and nitrogen oxide emitted per vehicle mile, therefore,
will decline steadily over the projection period. The following table presents the
critical values for automobile emissions that are used in the projection of
transportation-based air pollution. N

VMT was estimated by the New Jersey Department of Transportation on the basis of Average Daily
Traffic (ADT). County ADT by road type is multiplied by the number of lane-miles of this road type
in the county and by 365 (days) to arrive at the county VMT for the road type in question.

The VMT data were supplied by Data Resources Section, New Jersey Department of

Transportation. Information received from Louis C. Whiteley, Section Chief, Data Resources Section,
and Mike Savage of the Section was of great assistance in completing this analysis.
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EPA EMISSION FACTORS FOR 1990-20102
(in grams/vehicle/mile)

YEAR Non-Methane Carbon Nitrogen
Hydrocarbon Monoxide Oxide
(NMHC) (CO) (NOy)
1990 3.03 23.08 2.30
1995 2.12 14.96 1.64
2010 1.62 10.50 1.34

4. As a stringent test of IPLAN, throughout the projection period there will be no
significant changes relative to the base in the availability of public transit, the
propensity to use public transit, and the level of usage of high-occupancy vehicles.
The AVO implementation measures taken in response to the federal Clean Air Act
are projected to reduce only marginally—by 2 percent—growth in the volume of
traffic, which is expressed in terms of vehicle-miles traveled (VMTs). The changes
in the volume of traffic in subsequent locations, therefore, will be not so much a
result of changes in travel behavior, but rather a direct consequence of changes in
the types and amounts of land use and intensity of activities in these locations.

Projections of total lane-miles of State highway in the various regions of the
State in the years 1995 and 2010 under TREND and under IPLAN conditions are
presented in Exhibit 2. Together with the population projections contained in
Exhibit 1, they provide the basis for the projection of vehicle-miles traveled (VMTs)
under the two development scenarios. Projections of VMTs are presented in
Exhibit 3.

TREND FINDINGS

The major finding is that under both scenarios for future growth—TREND and
IPLAN—there will be more of a decrease in air pollution from the general population
related to conditions that they are experiencing than there will be from an increase in air
pollution attributable to the incremental population over that period. There will be a net
decrease in air pollution levels over the time period.

Under TREND, the amounts of air pollutants emitted by automobiles will decline
between 1990 and 1995, and will decrease even more between 1990 and 2010.

2 The emission factors are drawn from U.S. Environmental Protection Agency, Supplement A to
Compilation of Air Pollutant Emission Factors, Volume II: Mobile Sources, AP-42, Washington,
D.C., January 1991. Information received from Jeff Alson, Motor Vehicle Emission Laboratory, U.S.
Environmental Protection Agency, Ann Arbor, Michigan was critical in this analysis.
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Exhibits 4, 5, and 6 present the projections of transportation-based emissions of,

respectively, non-methane hydrocarbons (NMHC), carbon monoxide (CO), and nitrogen
oxides (NOx) in 1995 and 2010 under TREND conditions.

Statewide Findings

Between 1990 and 2010, statewide reductions in transportation-based air pollution
projected under TREND are 77,210 metric tons of NMHC, 702,745 metric tons of CO,
and 51,736 metric tons of NOx. These amounts represent, respectively, 43.3 percent, 51.8
percent, and 38.3 percent of the quantities emitted in 1990.

Thus, under TREND, the largest reduction in emission, in both absolute and
relative terms, is projected for carbon monoxide. The other reductions are nonetheless
significant. , '
Findings by Region

The Northwest region will experience the largest reductions of transportation-based
NMHC, CO, and NOx: 19,087 metric tons, 169,074 metric tons, and 13,068 metric tons,
respectively, in the 1990-2010 period. In percentage terms, these amounts represent also
the largest reductions over time among the six regions in the State: 47.8 percent, 55.6
percent, and 43.1 percent, respectively, of the amounts emitted in 1990.

In absolute terms, the South-Southwest region will experience the smallest
reductions in transportation-based emission: 4,980 metric tons of NMHC, 46,364 metric
tons of CO, and 3,274 metric tons of NOxy. However, in relative terms, the reductions are
smallest in the West Central region.

IPLAN FINDINGS
Under IPLAN, the amounts of air pollutants emitted by automobiles will also
decline between 1990 and 1995, and will decrease even more between 1990 and 2010.

Exhibits 4, 5, and 6 contain the projections of transportation-based emissions of NMHC,
CO and NOx in 1995 and 2010 under IPLAN conditions.

Statewide Findings

Between 1990 and 2010, statewide reductions in NMHC, CO, and NOx projected
under IPLAN are, respectively, 77,339 metric tons (or 43.4 percent), 703,581 metric tons
(or 51.9 percent), and 51,843 metric tons (or 38.3 percent). In other words, under IPLAN,
the reductions are about the same as they are under TREND. :
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Findings by Region

IPLAN also projects the largest absolute reductions of NMHC, CO, and NOx for
the Northwest region: 19,129 metric tons, 169,347 metric tons, and 13,103 metric tons,
respectively, in the 1990-2010 period. In percentage or relative terms, these amounts
represent the largest reductions among the six regions in the State: 47.9 percent, 55.7
percent, and 43.2 percent, respectively, of the amounts emitted in 1990.

In absolute terms, the South-Southwest region will experience the smallest
reductions in all three air pollutants: 5,014 metric tons of NMHC, 46,586 metric tons of
CO, and 3,303 metric tons of NOx, respectively. However, the West Central and South-
region has the lowest percent reductions in the emission of all three pollutants in the 1990-
2010 period.

COMPARISON OF TREND AND IPLAN
TREND VERSUS IPLAN

1. In both development scenarios, substantial reductions are projected for all three
major transportation-based air pollutants and for all regions of the State.Statewide,
projected reductions in emission in the 1990-2010 period range from 38.3 percent
(for NOx) to 51.9 percent (for CO). No region will experience an increase in
emission under either development scenario or projection period. The lowest levels
of reduction projected at the regional level are for the East Central and West Central
regions of the State, as well as the South-Southwest region. The highest levels of
reduction are in the Northeast and Northwest regions. The Southwest region in
overall air pollution reductions parallels very closely the central and extreme
southern portion of the State.

2. For New Jersey as a whole, the reduction in transportation-based air pollution
under IPLAN will be only siightly greater than under TREND. The differential
effects of IPLAN are dwarfed by the aforementioned general changes taking place
under TREND conditions. Exhibits 7, 8, and 9 present statistics comparing the
ameliorative impacts of TREND and IPLAN on transportation-based emissions of,
respectively, NMHC, CO, and NOx. While transportation-based air pollution in the
1990-2010 period will be reduced under both development scenarios, implemen-
tation of IPLAN means that an additional 129 metric tons of NMHC, 835 metric
tons of CO, and 107 metric tons of NOx will be removed from the air in the State,
beyond the reductions that are expected to occur if present development patterns are
allowed to continue. These amounts represent, respectively, 0.17 percent, 0.12
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percent, and 0.21 percent of the reductions projected statewide under TREND in the
1990-2010 period. | /

3. Four out of six regions will experience greater reduction in transportation-based air
pollution under IPLAN than under TREND. The Northwest, West Central,
Southwest and South-Southwest regions will benefit under IPLAN. The Northwest
is projected to gain the most; further reductions in NMHC (42 metric tons), CO
(273 metric tons), and NOx (35 metric tons) are projected for this region under
IPLAN, beyond the reductions experienced in 2010 under TREND conditions.

4. Two regions will experience less reduction in transportation-based air pollution
under IPLAN than under TREND. In the 1990-2010 period, the Northeast and East
Central regions are projected to benefit from IPLAN to a lesser extent than from
TREND. The Northeast region, in particular, will benefit the least from the
ameliorative impacts of IPLAN. Reductions in transportation-based air pollutants
under IPLAN in the region will be lower than under TREND by 8 metric tons of
NMHC, 50 metric tons of CO, and 6 metric tons of NOx.

IMPLICATIONS OF FINDINGS

The projected reduction in transportation-based air pollution is due mainly to the use
of less-polluting automobiles. This has a much greater effect than land-use induced
measures affecting only the growth increment in the population. Under TREND as well as
IPLAN, the volume of traffic—expressed in vehicle miles traveled (VMT)—is projected to
decrease between 1990 and 2010 in only one region—the Northwest. Yet, under both
development scenarios, transportation-based air pollution is projected to fall in all regions
in the State. Thus, the projected reductions are due much more to the decrease over time in
the EPA emission factors than to any change in land-use patterns.

Between 1990 and 2010, the amount of carbon monoxide emitted by a car traveling
one mile is projected to fall from 23.08 grams to 10.50 grams. For NMHC and NOx, the
projected decreases are, respectively, from 3.03 to 1.62 grams, and from 2.30 to 1.34
grams. These projected decreases reflect the expectations that automobiles in the future will
be progressively less polluting than those currently on the road (U.S. Environmental
Protection Agency, 1991).

If the volume of traffic is reduced, or its growth slowed down, greater reductions in
emission can be expected. The implementation of employer-employee measures (such as
mandatory employer trip reduction, reserved carpool/vanpool spaces, and telecommuting)
and transit and travel demand measures (for example, capital improvement in public
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transportation, high-occupancy vehicles [HOV], summer rail, summer rail HOV and toll
bypass, midday shuttles, suburban bus and rail), and pricing measures (such as gas tax
increase, toll and parking fee increases, urban parking tax, transit fare reduction, and fed-
eral transit benefit increase) may augment the basic trends in air pollution fostered by tighter
emissions controls.3 Even so, they would pale in comparison to the emission achieve-
ments.

The increment of transportation-based air pollution follows growth. There may be
some larger differences observable at the subregional level. This is related to which sub-
regions will grow or decline. At the regional level, the differences between TREND and
IPLAN with respect to impacts on transportation-based air pollution are basically
insignificant. This is because, as indicated in Exhibits 1 and 2, TREND and IPLAN
projections for population and lane-miles are essentially the same at the regional level.
However, the situation may be different at the subregional level. Greater reductions in
transportation-based air pollution can be expected under IPLAN than under TREND among
areas projected to decline; lesser reductions are expected in those areas projected to grow.
The average regional increment is only one-quarter of one percent compared to the changes
taking place in the overall population. Even if local effects were ten times this level, at 2.5
percent, the differential effects of land-use patterns would be relatively small.

3 These measures are discussed in the Final Report of the Regional Plan Association Project: CLEAN
AIR (RPA, October 1991).
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ENVIRONMENTAL ASSESSMENT: PART IVB —
IMPACTS ON WATER POLLUTION

BACKGROUND

The Water Pollution Model is used to determine the differences in the impacts that
new residential and nonresidential development under TREND and IPLAN will have on the
quality of stormwater runoff in the various counties! of New Jersey. This undertaking is a
component of the environmental assessment of the Interim State Plan.

The Water Pollution Model uses output of the Land Capacity Model. Its own output
is used in the overall ranking of alternative development scenarios.

CONCEPTS
How The Model Works
The Water Pollution Model involves the following steps:

« Project the acreages of new residential and nonresidential development by
type and density of development and by degree of imperviousness. |

« Determine the proportions of the various hydrologic soil groups in the
county. '

« Determine the hydrologic soil groups of the new land uses.

o Assess the quality of the stormwater runoff from the new land uses, where
quality is affected by land use and soil group, and measured in terms of
loadings for biochemical oxygen demand, total nitrogen, total phosphorus,
zinc, and lead in the stormwater runoff from the land use.

« ~ Compare the amounts of water pollutants generated by new development
under TREND with those generated by new development under IPLAN.

Basic Model Inputs and Outputs
The basic inputs for the Water Pollution Model are:
« Number of new housing units and new employment by type under IPLAN
and TREND
« Density and imperviousness levels by type and location of new residential
and nonresidential development
 Percent distribution of hydrologic soil groups in a county

1 Soil composition information is at the county level. Development takes place at the municipal level.
Development at the municipal level is aggregated to the county level to enable use of the soil
composition information.
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* Loadings rates (for biochemical oxygen demand, total nitrogen, total
phosphorus, zinc, and lead) of the stormwater runoff from the various land
use-soil group combinations

The basic outputs of the Water Pollution Model are:
* the pollutant loadings of the new development under TREND and IPLAN
* the differences between TREND and IPLAN with respect to pollutant
loadings

EXPECTED DIFFERENCES BETWEEN TREND AND IPLAN
It is anticipated that:

* The more compact and higher-density pattern of development favored by
IPLAN will consume much less land than under TREND, although such
land will pollute more per acre. The net result, however, is that new
development under IPLAN will cause less water pollution than new
development under TREND.

* At an individual county level, the stormwater runoff from an area that is
designated as a growth area under IPLAN may be more polluted under
IPLAN than under TREND.

The Model investigates the first possibility by comparing the statewide total
pollutant loadings under TREND and IPLAN, while the second possibility is verified by
examining the differences in loadings between TREND and IPLAN in areas that are
designated growth areas.

CRITICAL ASSUMPTIONS AND PARAMETERS
FOR BOTH DEVELOPMENT SCENARIOS

1. The Water Pollution Model does not take into account the impact of best management
practices (BMPs)—which include land-use management practices and pollution
abatement management practices—on the amounts of water pollutants that will be
generated under TREND and IPLAN. The amounts projected by the Model represent
the uncontrolled nonpoint-source pollution that will be generated by new development
in the absence of BMPs. ;

Both development scenarios are expected to encourage BMPs. Thus, if IPLAN
and TREND differ with respect to water pollution from new development, such
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differences are not caused by the extent to which BMPs are éncouraged in one
scenario but disregarded in the other. They reflect differences in the two scenarios
with respect to the amount, type, and location of new development.

2. The amounts of pollutants in stormwater runoff from a land use are determined by the
type of land use, which takes into account the level of density and imperviousness,
and the hydrologic characteristics of the soil on which the land use is sited. The Water
Pollution Model uses loading rates that have been estimated in a comprehensive non-
point sampling and modeling study performed by the Northern Virginia Planning
District Commission, and adopted by the New Jersey Department of Environmental
Protection. These loading rates are presented in Exhibit 1, which indicates that the
higher the density of the land use and the greater the degree of imperviousness, the
higher the pollutant loading of the stormwater runoff will be. In addition, of the four
hydrologic soil groups (A, B, C, and D)?, group A has the lowest loading for any
land use and type of water pollutant.

3. How much land belonging to a particular hydrologic soil group will be taken up for
new development in a county depends on how much land of that soil group there is in
the county. In the absence of data, it is not possible to determine the soil group and
acreage of the land in a county that is available for a particular type of development or
redevelopment. It is, therefore, not possible to determine the soil group of the various
new land uses that are projected for a county under TREND and IPLAN.

The Water Pollution Model allocates a new land use to a particular soil group in
a county in proportion to the percentage share of this soil group in the acreage of land
available for development or redevelopment. For example, if 100 acres will be taken
up by new single-family development in a county where 25 percent of the acreage is
Soil Group A, then 25 acres of the new residential development in the county will be
sited on Soil Group A.

4. The pollutants from roadway stormwater runoff reflects the characteristics of the land
use traversed by or adjacent to the roadway. In the Water Pollution Model, the
amount of land taken up by a new land use includes the amount set aside for
roadways that will serve the mobility and utility purposes of those who will live or
work in the development. In this manner, the model takes into account the additional
impacts of roadways on water pollution. The "platting coefficient" or overage of land

2 Groups A, B, C,and D correspond to sandy loam, loam, silt loam, and clay loam, respectively.
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consumption is 5 percent in an urban setting, 10 percent in a suburban area, and 25
percent in a rural setting.

5. The amount of land consumed by new development in a community reflects the
density that will prevail in that community. Communities in New Jersey are classified
into urban, suburban, and rural in descending order of development density. It
follows from Assumption 4 that new development—for example, new single-family
detached housing in an urban community—is likely to have higher density than a new
single-family detached housing development in a suburban community.

In the Water Pollution Model, the amount of land consumed by a new land use
is computed on the basis of the residential density that will prevail in the local
community and may differ between TREND and IPLAN. The Model assigns to each
new land use the loading rate that reflects the density of the community in which the
land use is developed. Thus, a new land use in an urban community is assigned the
loading rates for the most densely developed (which is also the most impervious)
variation of that land use. Exhibit 1 shows, for example, that the BOD loading rates
for single-family detached housing in an urban area used in the Model are 25
1bs./acre/year on soil group A (sandy loam), and 32 Ibs./acre/year on soil groups B,
C, and D (loam, silt loam, and clay loam, respectively).

6. Negative projections for new development imply that current land uses will be either
rendered inactive or demolished and the land left idle. The inactive half will continue
to pollute at the loading rates of the current land uses while the idled half will pollute
at the rates applicable to idle land. Since loading rates for idle land are lower than
those of other land uses for all types of pollutants and on all soil groups, a negative
projection for new development implies a reduction in water pollution on half of the
projected acreage. Such a reduction is equivalent to half of the acreage projected times
the difference between the loading rates of current land uses and the rates for the new
land use, i.e., idle land.

7. In Essex and Hudson counties, new development is expected to have the highest
density and degree of imperviousness applicable to a land use. Essex and Hudson,
which lack soil surveys, are two very densely developed counties. New development
in these counties are assigned the "urban" loading rates, whether or not the
municipalities where such development will take place are designated as urban.3 In

3 Communication with Ralph Lund, New Jersey Assistant State Soil Scientist.
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addition, the loading rates selected are for development on soil groups B, C, and D,
which generally are higher than those of soil group A.

TREND FINDINGS

Statewide, new development that occurs between 1990 and 2010 under TREND
will generate 12,201 tons of BOD, 177 tons of total phosphorus, 2,469 tons of total
nitrogen, 132 tons of zinc, and 184 tons of lead a year in 2010. Thus, most of the water
pollutants generated by new development will be in the form of organic matters and plant
nutrients. ;

Of the six regions in the State, the West Central region will receive the largest
amounts of all type pollutants from new development in the region: 3,288 tons of bio-
chemical oxygen demand (BOD), 39 tons of total phosphorus, 635 tons of total nitrogen,
35 tons of zinc, and 50 tons of lead. The amounts generated in the Northwest Region will
be the lowest in the State. TREND outputs are presented in Exhibit 2.

IPLAN FINDINGS

Under IPLAN, new development will produce 8,818 tons of BOD, 100 tons of
total phosphorus, 1,417 tons of total nitrogen, 103 tons of zinc, and 165 tons of lead a year
in 2010. Organic matter and plant nutrients will figure most prominently in the water
pollutants from new development under IPLAN, a situation comparable to TREND.

The West Central Region is also projected to receive the largest amounts of
pollutants under IPLAN: 2,557 tons of BOD, 22 tons of total phosphorus, 389 tons of
total nitrogen, 31 tons of zinc, and 51 tons of lead. Again, the Northwest Region will have
the smallest amounts of pollutants from new development in the region. IPLAN outputs are
presented in Exhibit 2.

COMPARISON OF TREND AND IPLAN

1. Water pollution from new development will be much lower under IPLAN than under
TREND for all categories of pollutants. Exhibit 3 shows that IPLAN development
scenario will lead to a pollution level that is much lower than what can be expected
from new development under current conditions. Pollution from new development
under TREND conditions is projected to exceed the development-related pollution
under IPLAN by 3,382 tons of BOD, 77 tons of total phosphorus, 1,052 tons of total
nitrogen, 29 tons of zinc, and 19 tons of lead.



7661 ‘TOPOI UORT[IO J9TBM AdND 22IMOS

5

0

i
o1 8 Al ot L69 € ré 91 ré ¥8 1SOMYINOS-{IN0S
8y o€ L€ £ LES'T 6 9 €8 9 TIE 1S9MYINOS
61 €1 817 61 08I1°1 ¥ € oY S 00T renua) i1seg
IS 1€ 68€ < LSS'T 6 9 123 ¥ 1§74 enua)) 1SOM
S S Lzt 8 1419 I- 0 €l I Ll 1SOMYLION
4% L1 €81 11 €ee't € ré o1 I 89 1SBOYUON
S91 €01 JAVAL 001 818°8 8T 8t S61 61 %6 AFSYIr MAN
ad NZ NL dL aod ad NZ NL dL aod NOIOZWHLYLS

0102 S661
SNOILLIANOD NV'IdI
81 91 ¥8€ 8T SLS'T ¥ € LY 9 LS1 1SOMYINOS-YINoS
0S S¢ 68S 8y 861°¢ o1 L €91 o1 86€ isomynog
(#A Lt we (11 609°1 S v 9 8 9LT fenua) 1seg
zs 9¢ S€9 6€ 88T'€ o1 L €9 L LTe fenua) 1S9
L 8 (<74 Lt 086 I- I (11 € LL 1SOMYLION
Se (174 ¥ST SI 1SS'1 4 T 184 rA S6 1SBYUON
81 el 691’ LLT 10221 i3 ST 8oV 9¢ 6SE'T AGSYAr MaN
ad NZ NL dL aod ad NZ NL dL aod NOIDFY/HALVLS
0102 S661
SNOILIANOD ANTIL
(suoy uy)

NOLLNTTO0d 3DINO0S INIOINON 40 SNOLLDAfOdd

¢ LI9IHXd




166.

"T661 ‘TOPO uonnyjod I8\ YdND 92mos

8- 8- 9¢t- sI- 8L8- (A [Al AN L €01- IsamInog-ynog
(4 S- 81¢C- Ll- 199- I- I- 08- s 98- sampnog
¢- V- 174N IT- 6cy I- I- VT € 9L- [eRua) 1seyq
¢ 9- T LI- 1EL- I- 1- 6C Vv 98- [enua)) 1ISoM
(A L 8¢l- 6- Cot- 0 I- 8I- (Al 09- ISOMYLION
¢- ¢- IL- S 8I¢- 1- I- 1e- I- Le ISeayuION
61- 6C 80°'1- LL- 8¢€'c- c- L 13 U L1~ LEV AGSYdl MAN
dad NZ NL dL aod ad NZ NL dL aod AINNOD

0102-0661 $661-0661 ALVLS

(suo3 ur)

NOLLVINIWATdWI NV'IdI 40 L'INSAT V SV
0102-0661 SONIAVO1 LNVLNTTOd NI SIONVHD

¢ LISTHXHA




l167.

2. The meliorative impact of IPLAN on water pollution is significant. One indicator of
the improvement in water quality that IPLAN may bring about is the difference
between TREND-generated pollution and IPLAN-generated pollution expressed as a
percent of the amount generated under TREND conditions. Exhibit 4 shows that the
reductions in water pollution brought about by IPLAN range from ten percent (for
lead) to over 40 percent (for total phosphorus and total nitrogen) of the amounts
projected for new development under TREND.

3. The West Central Region, followed by the Southwest Region, will benefit the most
from the meliorative impacts of IPLAN. In absolute terms, the differential impacts of
IPLAN on water quality will be most noticeable in the West Central and Southwest
regions. Exhibit 3 shows that these two regions together account for nearly half of the
improvement in water quality that IPLAN will bring about. However, in percentage
terms, the most profound impact of IPLAN on water quality will be felt in the South-
Southwest region where the the gain in water quality will amount to between 43 and
67 percent of the amounts of pollutants generated under TREND conditions.

These findings, which highlight the meliorative effect of IPLAN on water pollution
in the State, comport with intuitive feelings about the close relationship between land-use
patterns and water pollution. A development scenario that encourages the conservation of
open space as well as the redevelopment of existing residential and nonresidential space is
likely to produce a smaller amount of new impervious space statewide, which in turn will
reduce the amount of runoff and pollutants from new development.

It is also likely, however, that the channeling of people and economic activities to
selected communities and areas in the State will lead to an increase in pollutant generation,
hence a deterioration in the quality of stormwater runoff in these areas. However, the Water
Pollution Model is not specifically designed to detect changes in water pollution at the
municipal level.
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